3-Aminobenzamide inhibits cytotoxicity and adhesion of phorbol-ester-stimulated granulocytes to fibroblast monolayer cultures.
Damage of 3T3 fibroblasts as induced by short-term co-cultivation with O2(-)-producing granulocytes, stimulated by 12-O-tetradecanoyl-phorbol-13-acetate (TPA), was compared with that induced by treatment with enzymically generated O2- and with the alkylating agent dimethyl sulfate. The action of stimulated granulocytes was different in several aspects: (a) DNA fragmented by the products of TPA-stimulated granulocytes showed a biphasic alkaline elution pattern while fragmentation induced by alkylation or by enzymically produced O2- was monophasic. (b) Poly(ADP-ribosyl)ation of nuclear proteins after treatment with TPA-stimulated granulocytes exhibited a lag phase and was, in most experiments, less pronounced than after equitoxic dimethyl sulfate treatment. (c) 3-Aminobenzamide, the most widely used inhibitor of ADP-ribosylation, partially protected target cells from the cytotoxic effects of TPA-stimulated granulocytes, while it enhanced alkylation-induced and O2(-)-induced cytotoxicity. Protection by 3-aminobenzamide in the granulocyte system was apparently not mediated by an inhibition of nuclear poly(ADP-ribosyl)ation. Other inhibitors, like benzamide and nicotinamide, augmented cytotoxicity of TPA-stimulated granulocytes. The unique effect of 3-aminobenzamide in this system appeared to relate to TPA-induced adhesion of the neutrophils to surfaces. In the presence of 1 mM 3-aminobenzamide, but not of benzamide, the adhesion of stimulated granulocytes to 3T3 monolayer cultures was markedly reduced or even abolished. This effect was also seen in granulocyte preparations depleted of monocytes. Since 3-aminobenzamide at the doses applied does not inhibit TPA-induced superoxide production in isolated granulocytes, its specific anticytotoxic effect appears to result from a 'dilution' of granulocyte-derived damaging agents into the medium. Our data suggest that prevention of granulocyte adhesion is likely to reduce tissue damage and carcinogenesis in areas of chronic inflammation.